Nucleotide sequence studies of normal and genetically altered glycine transfer ribonucleic acids from Escherichia coli.
The total nucleotide sequence of tRNAGGA/G -Gly2 from Escherichia coli is pG-C-G-G-G-C-A-U-C-G-U-A-U-A-A-U-G-G-C-U-A-U-U-A-C-C-U-C-A-G-C-C-U-N-C-C-A-A-G-C-U-G-A-U-G-A-U-G-C-G-G-G-T-psi-C-G-A-U-U-C-C-C-G-C-U-G-C-C-C-G-C-U-C-C-AOH, where T- at position 53 is ribothymidylic acid, and psi- at position 54 is pseudouridylic acid; N- at position 36 is an unidentified derivative of uridylic acid, and is present in modified form in a portion of tRNAGGA/G -Gly 2 molecules isolated from E. coli cells. The missense suppressor mutation, glyTsuA36(HA), results in a C yields U base substitution at the 3' end of the anticodon of tRNAGGA/G -Gly 2 (nucleotide position 38). A secondary effect of this base substitution is the modification of the A residue directly adjacent to the 3' end of the anticodon of tRNAsuA36(HA), -Gly 2 suggesting that the enzymes responsible for this modification recognize the anticodon sequences of prospective tRNA substrates. The creation of a missense-suppressing tRNA, tRNAsuA36(HA), -Gly 2 by an alteration of the anticodon sequence of tRNAGGA/G -Gly 2 is analogous to mechanisms whereby other suppressor tRNAs have arisen. The high degree of nucleotide sequence homology between the amino acid acceptor stems and anticodon regions of four glycine isoaccepting tRNAs specified by E. coli and bacteriophage T4 suggests that these regions may be recognized by the glycyl-tRNA synthetase; the involvement of the anticodon region in the synthetase recognition process is supported by the greatly decreased rate of aminoacylation of tRNAsuA36(HA) -Gly 2.